During activities the knee experiences compressive forces caused by the weight of the body and muscle forces. However, there is also an anterior shear force pushing the femur forwards on the tibia. It is likely to be important to the feeling of stability that the shear force is resisted so as to limit the anterior femoral displacement. The dished bearing surface of the medial tibial compartment in combination with the medial meniscus may well perform this function. In contrast, the lateral tibial surface is convex in the sagittal plane and the meniscus is too mobile to offer any anteroposterior (AP) restraint. Therefore, we hypothesize that if an anterior force is applied to the femur relative to the tibia, AP stability is provided by the medial side, while the lateral side allows for femoral rollback to facilitate a high range of flexion. At any flexion angle, rotational laxity will occur about a point on the medial side.
shear force being applied, the tibias were superimposed for the knee with only the compressive force, and for the compressive and shear forces combined (Figure 2 ). A deviation analysis was then performed in RapidForm to determine the movement of the femur.
RESULTS:
The scans of 8 male subjects (average age 28; ranging from 21-32) with healthy knees were obtained. Analysis of these scans showed all results to be consistent with the hypothesis. A typical example shows the lateral femoral condyle had a maximum anterior displacement of 1.00mm, while the medial femoral condyle had a maximum posterior displacement of 0.5mm (Figure 3) . Deviation analysis of the menisci for this subject showed the medial meniscus to have negligible movement whereas the lateral meniscus shifted anterior 0.75mm (Figure 4 ). The maximum lateral anterior displacement for all cases ranged from 0.5mm to 2.50mm and the maximum medial posterior displacement for all cases ranged from 0mm to 1.25mm. Hence, overall, there is an indication that the lateral side displaced anteriorly and that the medial side even displaced posteriorly, indicating an axial rotation point between the lateral and medial condyle, but closer to the medial. In addition, the medial meniscus was found to exhibit at most 0.5mm of anterior displacement whereas the maximum anterior displacement of the lateral meniscus ranged from 0.5mm to 1.00mm, suggesting that the medial meniscus contributes to medial stability.
DISCUSSION:
The above data stresses the importance of the role the menisci and bearing surfaces play in controlling the movement of the medial side of the knee. A damaged medial meniscus can have a major effect on the stability of the knee so that the total AP displacements during activities are increased. In addition to a feeling of instability, such repeated abnormal displacements are likely to cause a deleterious effect on function and long-term damage to the cartilage.
Furthermore, these findings can have important implications in the design of total knee replacements (TKR) and in other treatments for the restoration of normal knee mechanics
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